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SUBSONIC, TRANSONIC, AND SUPERSONIC 
STABILITY AND CONTROL CHARACTERISTICS OF 
THE -147B SPACE SHUTTLE ORBITER 


By 


R. C. Mennell, Rockwell International 


ABSTRACT 


Experimental aerodynamic investigations were conducted on 0.015 
scale representations of the VL70-000139B (Model No. 42-0) and VL70- 
000147B (Model No. 49-0) Space Shuttle Orbiter configurations in the 
Rockwell International Trisonic Wind Tunnel from June 20, 1973 to 
J'one 30, 1973. The primary test objective was to define subsonic, tran- 
sonic, and supersonic stability and >.ontrol characteristics of the -147B 
Orbiter. 


Six-component aerodynamic force and moment data for the -147B Orbiter 
were recorded over an angle of attack range of -2° to 30° at Mach num- 
bers of 0.6. 0.9, 1.2, 2.0, and 3.0. Reynolds numbers of 5.0, 7.C, 8 J , 
and 9.0 x loo/ft. were tested at Mach numbers less than 2.0 while testing 
at Mach 2.0 and 3.0 was conducted at a Reynolds number of 11.0 x 10°/ ft. 


Eleven deflections of 0°, +15°, -2f°, and -40°; body flap deflections 
of 0 , +13.75 > and -14.25°; and rudder flare angles of 24.92° and 54.92° 
were tested on the -l47B Orbiter over the entire Mach number range. 


Testing of the -139B Orbiter (Model 42-0) was for data verification 
and configuration comparison purposes only. The baseline configuration 
was tested at Mach numbers of 0.6 and 1.2 with a Reynolds number of 
7.0 x 10 b /ft. 


Both orbiter configurations were sting mounted on a 'Task type 1.5 inch 
internal balance and associated support hardware. Base pressure measure- 
ments were obtained from model orifices for use in force data correction. 
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NOMENCLATURE 

General 


SADSAC 

, SYMBOL SYMBOL 

a 

C p CP 

M MACH 

P 

q Q(NSM) 

q(psf) 

rn/l rn/l 

V 

a ALPHA 

0 BETA 

^ PSI 

<t> PHI 

P 

Ab 

b BREF 

c.g. 

^REF LREF 

c 

S SREF 

MRP 
XMRP 
YMRP 
ZMRP 

SUBSCRIPTS 

b 

1 

8 

t 

oo 

be 

i 

i 

\ 

) 


DEFINITION 

speed of sound; ra/sec, ft/sec 
pressure coefficient; (p 1 - p«)/q 

Mach number; V/a 

pressure; N/m 2 , psf 

dynariiic pressure; 1/2PV 2 , N/m 2 , psf 

unit Reynolds number; per til per ft 
velocity; m/sec, ft/sec 
angle of attack, degrees 
angle of sideslip, degrees 
ang'.e of yaw, degrees 
angle of roll, degrees 
mass density; kg/rn^, slugs/ft^ 
Reference & C.G. Definitions 

base area; m 2 , ft 2 

wing span or reference span; m, ft 

center of gravity 

reference length or wing mean 
aerodynamic chord; m, ft 

wing area or reference area; m 2 , ft 2 

moment reference point 

moment reference point on X axis 

moment reference point on Y axis 

moment reference point on Z axis 

base 

local 

static conditions 
total conditions 
free stream 
balance cavity 
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NOMENCLATURE (Continued) 
Body -Ax is System 


SYMBOL 

SAD3AC 

SYMBOL 

DEFINITION 

c n 

CN 

normal -f or ce popfflr^nt* norma ^ f° rce 

qG 

C A 

CA 

axial-force coefficient- nxial force 

qS 

C Y 

CY 

side-force coefficient; side force 

qS 

C A b 

CAB 

base-fofce coefficient; b_Q_se force 

qS 

~Ab(pb “ Pco)/lS 

C Af 

CAB 1 

forebody axial force coefficient, C^ - C^ 

c m 

CLM 

pitching-moment coefficient: pitching moment 

RS/rEF 

c n 

CYN 

vavine-moment coefficient- V&wlng moment 

qSb 

H 

CBL 

rolling -moment coefficient- rolling moment 

qSb 



Stability- Axis System 

C L 

CL 

lift coefficient; 

qS 

C D 

CD 

drag coefficient; ^ rag 
qs 


CDB 

base-drag coefficient; base di*ag 

qS 

°Df 

CDF 

forebody drag coefficient; C D - 

c Y 

CY 

side -force coefficient- s _i^ e ior ^ e 

qS 

c m 

cm 

pitching-moment coefficient.; pitching moment 

qS ^REF 

c 

n 

CLN 

yav in e -moment coefficient- y 0 wing moment 

qSb 

H 

CSL 

rolling-moment coefficient- rolling moment 

qSb 

l/d 

l/d 

lift-to-drag ratio; C jjc^ 

L/Df 

l/df 

lift to forebody drag ratio; CjJc^ 
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ADDITIONS TO NOMENCLATURE 
FOR 

NAAL WT 276 (OA68) 


SYMBOL 

SADSAC 

SYMBOL 

DEFINITION 

6f 

BFLAP 

body flap, surface deflection angle, positive- 
deflection, trailing edge down; degrees. 

C Abc 

CABC 

cavity axial force coefficient; 



Ca, '=* - ( Pbc " Ps ) ( A bc \ 

bc ' <1 ' ^SpEF 

° A bT 

CABT 

base-force coefficient + cavity axial force 

^e 

ELEVON 

elevon, surface deflection angle, positive 
deflection, trailing edge down ; degrees. 

^R 

RUDDER 

rudder, surface deflection angle, positive 
deflection, trailing edge to the left; degrees. 

irf 

RUDFLR 

rudder flare, split rudder deflection angle, left 
split rudder trailing edge left and right split 
rudder trailing edge right, <J rf = (0 rL + d rR )/2, 
positive deflection; degrees. 

xcp/l b 

xcp/l 

center of pressure as a percent of body length (L b ) 
XCP/Lq = C.G. (in. aft of nose) - 9B. / L* 

Cn ^ 


6 


configuration;; investigated 


The model.., used for this test period were 0.01 5 scale representations 
of the VL70-000139B a nd VL70-00014-7B Space Shuttle Orbiter Configurations. 
The basic models oi the blended wing-body design utilizing double 

delta wings (75° /4-5 Al.E 0 )* full span elevons (unswept hingelines), cen- 
terline vertical tails with rudder and/or speed brake capability, canopies, 
and orbital manuevering systems (OMS) mounted on the aft fuselage side* /alls. 
Configuration differences between the - 139 B and -lVfB models consisted of 
variations in fuselage lines and wing position (see dimensional data). 

Each model was constructed around ARMCO 17-4 steel balance blocks 
with 2.00 inch balance cavities sleeved to accept the 1.5 inch Task MK XXII 
internal balance. All model body mold lines, fairings, wings, etc. attach 
directly to balance blocks. Base pressure and. balance chamber pressure 
orifices were installed in the model base region to provide pressure mea- 
surement capability. 

The following letter designations were used to describe the -I 39 B and 
-14-7B orbiter configurations: 


Symbol 

Definition 

B 19 

-139B baseline fuselage 

B22 

-148B baseline fuselage 

c 7 

Canopy common to -I 39 B and -14-7B 

e?3 

Elevon common to -I 39 B and -14-7B 

f 5 

Body flap common to -3 39B and -14-7B 

Mlf 

OMS pods common to -139B and -14-7B 

r 5 

Rudder /speed brake common to -139B and -l47B 

v r 

Vertical tail common to -139B and -l47B 

W 107 

-139B baseline wing (75°A5 °A l>e ) 

Will 

-147B baseline wing (75°A5°A l e ) 
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TEST FACILITY DESCRIPTION 



i 


The Rockwell International Trisonic Wind Tunnel is an intermibtant 
blow down facility with a J 1 x tandem test section capable of testing 
force, duct, pressure, and flutter models at Mach numbers from 0.1 to 

3*5* 


Two synchronous motor-driven centrifugal compressors, operating in 
series, supply dry air at a rate of 0 lb/sec. to eight storage spheres 
having a total volume of 214,000 cu. ft.. The air is dried to a moisture 
content of 0.0001 lb. or less of water per lb. of dry air (approx. -35°F 
dew point) and stored at a pressure of ten atmospheres. Flow from the 
air storage spheres is regulated by a servo controlled valve. The eight 
foot diameter valve opens within two seconds to control and stabilize the 
settling chamber at a preselected pressure. 


Downstream cf the settling chamber is a fixed nozzle which pro hides 
a transition from the circular cross-section of the settling cham - to 
the rectangular cross-section of the variable nozzle. Two seven foot 
wide steel plates, supported between parallel walls by hydraulic jacks 
form the floor and ceiling of the flexible nozzle section. Changes in 
nozzle contours to produce variations in Mach number are accomplished 4 
by means of these jacks and require 30 to 50 minutes to complete. 

Two test sections, for supersonic, transonic, and subsonic testing 
are 7 ft. wide by 7 ft. high and are permanently installed in a tandem 
arrangement. The standard supersonic test section (for testing at Mach 
numbers greater than 1.3) is in the downstream end of the flexible nozzle 
The test section for subsonic and transonic operation is located in the 
downstream end of the porous wall area. An access door to the test area 
is located in tbe variable diffuser. 

The variable diffuser downstream of the porous wall area may be 
adjusted to provide subsonic Mach number control, to generate transonic 
Mach numbers, and to minimize start time for supersonic testing with 
models having high tunnel blockage. 

An equivalent 5° conical expansion angle is provided in a fixed 
diffuser which completes the basic tunnel circuit. Downstream of the 
diffuser is a sound abatement muffler building where the air is exhausted 
to the atmosphere. 
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DATA REDUCTION 


The aerodynamic force and moment data presented were measured by 
the Task Corporation 1.5 inch MK XXII internal strain gage balance. The 
data have been corrected for base and balance chamber pressure effects, 
subsonic and transonic wp 1 ! interference effects, sting and balance de- 
flections, and model weight tare. 

The corrections to the axial force were accomplished in the following 
manner: 


Cn — Cj - Ca - C/\ - Ca 

A -f *- A bc A b % 

where : 

(¥) 

and: c Ab = - (£■) - P B = U* + • • • • + V 

and: C At = Model axial force weight tare 


The following reference dimensions were used for reducing the aero- 
dynamic data to coefficient form: 


Symbol 

Definition - lt’fB Configuration 

Value 

Full Scale Model Scale 

A b 

Area of model base (with CMS), ft^ 

292.5333 

0.06582 


(without (MS), ft 2 

233.7778 

0.05260 

Abc 

Area of model balance cavity, ft 2 

122.7556 

0.02762 

Spef 

Ares of wing, ft 2 

2690.2222 

0.6053 

XMRP 

Center of gravity, f*us. sta. 

1076 . 4733 

16.1471 


Center of gravity, in. aft of nose 

84 l.l 4 oo 

12.6171 

YMRP 

Center of gravity, buttock plane 

0.0000 

0.0000 

ZMRP 

Center of gravity, waterplane 

400.0000 

6.0000 

lb 

Length of model body, in. 

1290. 3000 

19.3545 

c 

Wing MAC, in., reference length 

474.8133 

7.1222 

b 

Wing span, in., reference span 

936.6800 

14.0502 
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DATA R AUCTION (Continued) 


Value 

Symbol Definition - 139^ Configuration Pull Scale Model Scale 

All reference dimensions are the same as the -iVfB configuration 
except as noted: 

Ab Area of model base (with CMS), ft 2 267 . 6444 0.06022 

(without CMS', ft 2 208.8889 0.04700 

A-be Area of model balance cavity, ft 2 i 5 i.UH 0.05400 
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TEST J OA68 


TABLE I 


TEST CONDITIONS 


[DATE: June, 1973 


*1 
r J 

;< .1 

$1 


MACH NUMBER 


o.6o 


REYNOLDS NUMBER 
(per unit length) 


DYNAMIC PRESSURE 
(pounds/srj. inch) 


5.0 x 10 /ft 



BALANCE UTILIZED: TASK 1.5" Dla. MK XXIIA 

CAPACITY: ACCURACY: 

Nf 2000 lbs, ± .25^ 

SF 1000 lbs. ± .25^ 

AF 600 lbs. ±.25<t> 


TAGNATION TEMPERATUR 
(degrees Fahrenheit) 


7-0 

8lO 

8.0 

920 

7.0 

1110 

8.0 

12^>0 

7-0 

1340 

8.0 

1513 


2.00 

11.0 

2180 

3.00 

11.0 

1680 



COEFFICIENT 

TOLERANCE: 


1600 In. -lbs. 


COMMENTS: 
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TEST RUN NUMBERS 
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o 

z 






too 




2 1 

















































TABLE III 


MODEL COMPONENT DIMENSIONAL DATA 


MOMIS 

sSe%J£ 1^ I MI5 IW W WCMElL L,,I£S ' ,l7, * M,,3S8 

ORAIINS NUH8ER VL7MIII39B 


OIKNSi* 

LEN6IK 

RAlUNjH IIOIN 
lUlIKK BEPIN 
FIKNESS RATIO 

ttU 

Ittlliw CROSS-SECTIONAL 


mi SCALE 


FULL SCALE 

1790.31 IN. 
307.00 IN. 
244.S0 IN. 
4.073 


300.07 S0.FI. 1.007 SQ.FT. 


000T-B2? 

SD^E^B0£L**= 1 M15^ P£ * mm llN£S VL7, ' 0,,M7B 
RAVINS NWSEI * VL?l-tl!H7S 


OIHENSUN 

LENSIH 

NAIIlNIt IIOIN 
lUXIRW OEPIN 
FINENESS RATIO 
AKA 

HAXIIUI CROSS-SECTIONAL 


FULL SCALE 

1390.30 IN. 
1T/.C0 IN. 
244.51 IN. 
1.146 


WEI SCALE 

19.355 IN. 
4.114 IN. 
3.660 IN. 
4.046 


306.67 SQ.FT. I.*? SQ.FT. 


CANOPY C7 

MOPT WFI6WAII0N PER ROCKWELL LINES YL7MMI47B 

SCALE NOKL * 1.115 

0RAIIN6 NUMBER VL70-000147B 

OIKNSIIM Fill SCALE 


LENGTH 

F.S. 433 10 67| 


237.1 IN. 


KOOEL SCALE 


3.555 IN. 


mm*m wmmmmwrnmm . m i n \ wmm mmmmmmm* 


i 


w 


t 

TABLE III. (Continued) 


ElEVON E73 

UNSVEPI HINGELINE ElEVON CONF IGURATlOK PER ROCKVE'L LINES VL7Q-000147B 

0*1* FOR I OF 7 SIOES. 

scale ROOEL = MIS 

BRAVING NUK8ER VL70-000147B 


OIHENSIONS 

FULL-SCALE 

ROOEL SCALE 

AREA 

205.52 SQ.FT. 

0.04G 

SO.FI. 

SPAN(EOUIVALENT) 

353.34 IN. 

S.300 

IN. 

INBOARD EQUIVALENT CHORD 

m.78 IN. 

1.722 

IN. 

OUTBOARD EQUIVALENT CHORD 

SS.II IN. 

0.B2S 

IN. 

RATIO H0VA8LE SURFACE CHORO/ 




TOTAL SURFACE CHORO 




AT IN80AR0 EOUIV. CHORD 

1.201 

0.70B 


AT OUTBOARD EOUIV. CHORO 

0.400 

0.400 


SNEEPBACK ANGLES 




LEA0IN6 E06E 

0.00 0E6. 

9.000 

0E6. 

TRAILING EOGE 

-10.24 OEG. 

-10.240 

0E6. 

H1N6ELINE 

0.06 OEG. 

0.090 

OEG. 

AREA HORENI (NORHAL TO HINGE LINE) 

1548.07 FTESQ FT) 0.00S22 

FTESQ FT) 


BOOT FLAP-FS 

BOOT FLAP CONFIGURATION PER ROCKWELL LINES VL70-000147B 

SCALE ROOEL * MIS 

0RAVIN6 NURBER VL7M0BH78 


OIHENSION 

FULL SCALE 

ROOEL SCALE 

LENGTH 

04.70 IN. 

1.271 

IN. 

HAKIHUH VIOTH 

267.G0 IN. 

4.014 

IN. 

AREA 




NAXIRUR CROSS-SECTIONAL 

I42.S7 SQ.FT. 

0.032 

SQ.FT. 

BASE 

38.10 SQ.FT. 

0.009 

SQ.FT. 
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'TABLE III 


(Continued) 


oms m M 

£»»»»» W WCWELL LIMES VL7I-8MH7B 
»*»« NUMBER* ¥L7|.||||47B 


OINEMSIV 

LEM6TN 

mi mu mioth 
MAXIMUM oenh 


FUU SCALE 

345.11 IM. 
IN. SI IN. 

113.11 IN. 


MOOEL SCALE 

5.131 IN. 
I.S7I IN. 
l.SSS IN. 


RUD0ERR5 

inu&siiL'us "* mam cmmm • 

SCALE MOOEL * I. 115 
ORANINS NUMBER ¥L7|.|00U7I 


dimension 

ARM 

SPANEEOUIVALENT) 

MBOARO EQUIVALENT CHORD 
VfMAV EQUIVALENT CHORD 
VHQ MOVABLE SURFACE CHORO/ 

TOTAL SURFACE CHORD 
AT INBOARO EQUIV. CHORO 
^ AT OUTBOARD EQUIV. CHORO 
NEEPBACK ANGLES 
LEADING EDGE 
TRAILING EOGE 
HINGELINE 

AREA MOMENT (NORMAL TO HINGE LINE) 


FULL SCALE 

IIS. 30 SQ.FT. 
711.11 IN. 
SI.SS IN. 
SI.83 IN. 


1.411 

1.411 

34.Q3I0E6. 

2G.7SS0E6. 

34.I3I0E6. 


MODEL SCALE 


1.174 
3. IIS 
1.374 
I.7S7 


1. 401 
0.411 

34.131 

7G.7SI 

34.83V 


SQ.FT. 

IN. 

IN. 

IN. 


0E6. 

DE6. 

0E6. 


STS. 13 FUSQ FT) 0.00178 FTESO FT) 
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TABLE III. (Continued) 


VERTICAL - 17 

CEWRlltf VERTICAL MIL. DOUBLE HEDGE AIRFOIL HITH ROUNDED LEADING EDGE. 
WE. SATE AS V5. BUT II IH MANIPULATOR HOUSING REHOHEO. 

NOEL SCALE = .IIS 


WANING NUMBER VL79-000139 

dimension 

AREA (THEORETICAL) 

SPAN (THEORETICAL) 

ASPECT RATIO 
RATE OF TAPER 
TAPER RATIO 
SlEEPBACK ANGLES 
LEADING EOGE 
TRAILING EDGE 
1.25 ELEMENT LINE 
CHORDS 

ROOT (THEORETICAL] 

TIP (THEORETICAL) 

H.A.C. 

FUS. STATION OF 1.25 H.A.C. 
N.P. OF 1.25 H.A.C. 

B.L. OF 1.25 H.A.C. 

AIRFOIL SECTION 
LEA0IN6 IEOGE ANGLE 
TRAILING HEDGE ANGLE 
LEADING EDGE RADIUS 
HOIO AREA 
BLANKETED AREA 


TILL SCALE 

HOOEL SCALE 

423.37 Sfl.FT. 

8.09583 

SQ.FT 

SIS. 72 IN. 

4.735B 

IN. 

1.(75 

1.875 


1.517 

1.517 


I.1N 

B.4I4 


45.000DE6. 

45.001 

0E6. 

2S.249DEG. 

26.249 

0EG. 

41.1300EG. 

41.130 

DE6. 

2(8.51 IN. 

4.1275 

IN. 

118.47 IN. 

1.(2705 

IN. 

139.01 IN. 

2.S971S 

IN. 

1403.51 IN. 

21.95250 

IN. 

(35.522IN. 

9.53283 

IN. 

8.18 IN. 

0.00 

IN. 

IB.IBI0E6 

10.000 

0E6 

I4.9200E6 

14.920 

DEG 

2.1 

0.030 


13.17 SQ.FT. 

0.00296 

SQ.FT, 

B.II SQ.FT. 

0.00 

SQ.FT, 


TABLE Il'I, (Continued) 


KING «|7 


m WCW£U U,l£S ' l7, - ,M,3S9 

0»MIHS NUHBER VL7S-960I398 


OlflENSION 

AREA 

PLANFflRH 

SPAN (EQUIVALENT ] 

ASPECT RATIO 
RATE OF TAPER 
TAPER RATIO 
OIKEORAL ANGLE 
INCIDENCE ANGIE 
AERODTNAHIC HIST 
TOE-IN ANGLE 
CANT ANGLE 
SNEEP8ACK ANGLES 
LEADING EOGE 
TRAILING EOGE 
1.8 ELERENT LINE 
CHORDS 

MSI IKING STA. |.|) 

TIP (EOUIVALENT) 

N.A.C. 

FUS. STATION OF 0.8H.A.C. 

K.P. OF |.» H.A.C. 

B.L. OF 1.8 N.A.C. 

AIRFOIL SECTION (XXX-64) 

ROOT 

IIP 


FULL SCALE 

OATA in 

8SI.II SQ.FT. 
9X.60 IN. 

2.85 

1.177 

1.211 

3.5000EG. 

twIOOEG. 

3.I09DE6. 

I.I800EG. 

I.I8S0EG. 

15.IH0EG. 
-If. 24 ODEG. 
8.2890EG. 

CIS. 2 A IN. 
137.15 IN. 
474.91 IN. 
1196.99 IN. 
299.21 IN. 
112.13 IN. 

.11 

.12 


AREA 

SPAN (EOUIVALENT) 
ASPECT RATIO 
TAPER RATIO 
CHORDS 


III EXPOSES OATA m 

1752.8 SQ.FT. 
728.68 IN. 
2.158 
1.245 


IIP 

N.A.C. 

[W. STATION OF |.25 N.A.C. 
K.P. OF 1.8 H.A.C. 

B.L. OF 1.8 R.A.C. 


SS2.lt IN. 
137.85 IN. 
83.13 IN. 
1195.31 IN. 
311.71 IN. 
81.76 IN. 


RODEl SCALE 


I. 6053 

II. 151 
7.85 
1.177 
1.711 

3.500 

1.500 

3.000 

1.000 
1.000 


SQ.FT. 

IN. 


0E6. 

DEG. 

0E6. 

0E6. 

DEG. 


15.000 

- 11.210 

8.28 


0E6. 

OEG. 

OEG. 


11.38 IN. 
7.068 IN. 
7.122 IN. 
17.053 IN. 
1.188 IN. 
2.737 IN. 


.11 

.17 


0.81 

10.810 

7.058 

0.715 


SQ.FT. 

IN. 


8.18 IN. 
2.068 IN. 
5.895 IN. 
17.780 IN. 
1.503 IN. 
3.776 IN. 
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TABLE III. (Continued) 


KING 111 07 - Concluded 

DOUBLE-DELTA WINS COHf IGURAT ION PER ROCKWELL LINES VL70-900139B 
SCALE NOOEL = t.OIS 
BRAKING NUMBER VL70-000139B 

01 PENS I ON FULL SCALE 


LEAOING EDGE CUFF m 

LEADING EOGE CUFF PlANFORK AREA. 118.33 SQ.FT. 
LEAOING EOGE CUFF INIERSCCIS 

FUSELAGE AT STATION 300.00 IN. 
KING AT STATION 1083.50 IN. 


UIN6-K1U 

DOUBLE-DELTA KING CONFIGURATION PER R0CKKELL LINES VL70-000147B 

SCALE NOOEL = 1.015 

ORAKING NUMBER VL70-0001478 

OINENSION FULL SCALE NOOEL SCALE 


"I TOTAL OATA ••• 


AREA (THEORETICAL) 

PLANFORH 

2690.00 SQ.FT. 

0.605 

SQ.FT, 

SPAN (THEORETICAL) 

936.68 IN. 

14.050 

IN. 

ASPECT RATIO 

2.265 

2.265 

RATE OF TAPER 

1.177 

1.177 


TAPER RATIO 

0.200 

0.200 


OIHEORAL ANGLE 

3.5000EG. 

3.500 

DEG. 

INCIDENCE ANGLE 

0.5000EG. 

0.500 

DEG. 

AEROOYNANIC TKIST 

3.0000EG. 

3.000 

OEG. 

SKEEPCACK ANGLES 

LEADING E06E 

45.0000EG. 

45.000 

OEG. 

TRAIL IN6 EOGE 

•I0.2400EG. 

-10.240 

OEG. 

1.25 ELENENT LINE 
CHOROS 

ROOT (THEORETICAL) B.P.=0.0 

3S.2090EG. 

35.209 

DEG. 

689.24 IN. 

10.339 

IN. 

TIP (THEORETICAL) 

137.85 IN. 

2.068 

IN. 

H.A.C. 

474.81 IN. 

7.122 

IN. 

FUS. STATION OF 6.25 H.A.C. 

1136.89 IN. 

17.053 

IN. 

K.P. OF 8.25 H.A.C. 

295.70 IN. 

4.436 

IN. 

B.L. OF 1.25 H.A.C. 

182.13 IN. 

2.732 

IN. 


NOOEL SCALE 

0.027 SO.FI. 

7.500 IN. 
16.253 IN. 
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TABLE III. (Concluded) 


NIN6-KII1 - Concluded 

OOuBlE-OElTA KING COME IGURAT I0M PER ROCKKEll HUES VL70 

SCALE PiflOEL : 0.1115 

ORAKING NUMBER KL70-000I47B 

DIMENSION full scale 


"• EXPOSED DATA m 

AREA(THEORETICAL) 

1757.79 SQ.I 

SPAN (THEORIIICAU 

720.68 IN. 

ASPECT RATIO 

7.058 

TAPER RATIO 

0.745 

CHOROS 


ROOT B.P.=I0G 

567.40 IN. 

TIP B/7-I.0 

137.85 IN. 

M.A.C. 

393.03 IN. 

FUS. STATION OF 0.75 H.A.C, 

1185.31 IN. 

K.P. OF 0.75 M.A.C. 

796.70 IN. 

B.L. OF 0.75 H.A.C. 

251.76 IN. 

AIRFOIL section 


ROCKKELL HOO (NASA XXXX-643 


ROOT B/?=re= 139.0 

0.10 

TIP 

0.IZ 


«... r.» , . "• leading edge cuff ••• 

OAIA FOR (II BF (?) SIDES 

PlANFDRH AREA U3.38 SQ.FT. 

LEADING EOGE INTERSECTS 

FUSELAGE K.L. A! SIA. 500.0 IK. 
RING AT STATION 1083.50 IN. 


-000M7B 


MODEL SCALE 


0.334 SQ.FT. 
10.810 IN. 
2.058 
0.745 

1.436 IN. 
7.068 IN. 
5.835 IN. 
17.780 IN. 
4.451 IN. 
3.776 IN. 


0.10 

0 . 1 ? 


0.077 SQ.fi. 

7.500 IN. 
16.753 IN. 
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Figure 1. - Axis systems. 










(a) Rear view, TWT installation 




(b) Front view, TWT installation 
Figure 3» - Model installation photographs. 
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lift/forebody drag ratio, l/of 
CONFIGURATION COMPARISON FOR I39B AND M7B 
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TABULATED SOURCE DATA 


Plotted, data tabulations are available from 
Data Management Services on request. 
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